Translational activity of mouse protamine 1 messenger ribonucleoprotein particles in the reticulocyte and wheat germ cell-free translation systems.
Protamine 1 mRNAs are inactivated by a block to the initiation of translation in early spermatids and are translationally active in late spermatids in mice. To determine whether translation of protamine 1 mRNAs is inhibited by a protein repressor, the translational activity of ribonucleoprotein particles and deproteinized RNAs were compared in the reticulocyte and wheat germ cell-free translation lysates. To isolate RNPs, cytoplasmic extracts of total testes were fractionated by large-pore gel filtration chromatography. Ribonucleoprotein particles in the excluded fractions stimulated synthesis of radiolabeled translation products for protamine 1 about twofold less effectively than deproteinized RNAs in the reticulocyte lysate, but were inactive in the wheat germ lysate. The ability of translationally repressed protamine 1 ribonucleoprotein particles to form initiation complexes with 80S ribosomes in the reticulocyte lysate was also measured. Protamine 1 ribonucleoprotein particles isolated by gel filtration and in unfractionated cytoplasmic extracts of early spermatids were nearly as active in forming initiation complexes as deproteinized mRNAs. The isolation of ribonucleoprotein particles in buffers of varying ionic strength, protease inhibitors, and several other variables had no major effect on the ability of protamine 1 ribonucleoprotein particles to form initiation complexes in the reticulocyte lysate. These results can be explained by artifacts in the isolation or assay of ribonucleoprotein particles or by postulating that protamine 1 mRNAs are inactivated by a mechanism that does not involve protein repressors, such as sequestration.